Resistance-Nodulation-Division (RND) family as they recognise a broad range of 8 substrates and are associated with multi-drug resistance (MDR) [10] . These pumps 9 exist as a tripartite system, spanning both the inner and outer membrane [10, 5] .
10
The best characterised RND system is AcrAB-TolC, and is present in [19, 25, 26, 28, 30, 36, 48, 27] .
AdeABC in Acinetobacter baumannii

16
Expression of efflux systems is subject to multiple levels of regulation, 17 involving local and global transcriptional regulation as well as post-transcriptional 18 and post-translational regulation. As RND MDR efflux systems show high levels of 19 homology at the gene and protein level, AcrAB-TolC has been studied most 20 extensively as the prototype of this class of pumps [27] . In E. coli, expression of the 21 acrAB and tolC genes is primarily controlled by MarA, whereas in Salmonella 22 enterica these genes are controlled by RamA. This review will focus on the current 23 state of knowledge of the regulation of the acrAB and tolC genes in E. coli and S. repress acrAB in E. coli [21] . AcrS/EnvR may repress acrAB in response to 21 increased activity in acrEF, allowing cross-regulation of RND efflux pumps [21] . In S. This family has a unique feature: a 100 amino acid sequence that forms a domain that MarA utilises the two HTH motifs containing the recognition helices 3 and 6 that 5 bind two major grooves on the DNA as a monomer and bends the DNA by 35° (Fig.   6 2) [16, 50] . Expression of MarA leads to activation of many genes in its regulon 7 including acrAB and tolC giving increased drug efflux and multiple drug 8 resistance [46] . In the absence of any environment signal or mutation, MarR binds 9 the operator sites and repression of the Mar operon resumes (Fig. 1) .
10
MarB is transcribed as a part of the second transcription unit of the mar locus. MarB increases the level of MarA by an unknown mechanism, however, its' predicted 13 periplasmic signal sequence suggests that MarB can act post-transcriptionally [68] . marbox. This activation was only seen in the presence of MarA, RobandSoxS [34] .
23
The expression of MarA, SoxS and Rob is influenced by specific environmental 
12
The ramR gene is located upstream of ramA; RamR is a repressor of ramA 13 transcription (Fig. 1) . Point mutations and insertions in ramR and the region between promoter region of ramA [9] . Induction of acrAB, in both E. coli and Salmonella spp., (Fig. 1) (Fig. 1)   5 [52]. Lon recognises the N-terminal region of RamA, and by binding to this site can 6 degrade the protein [52] . In this way levels of RamA can be re-set to basal levels 7 when the protein is no longer required or there is no longer an inducing stimulus. Regulator A (CsrA) is involved in the regulation of AcrAB (Fig. 1) . CsrA is an RNA 
